Molecular aspects of chemical mutagenesis in L5178Y/tk +/- mouse lymphoma cells.
Southern blot analyses were performed on DNA from at least 10 large and 10 small colony thymidine kinase-deficient (tk -/-) mutants induced by each of 10 mutagens [2-amino-N6-hydroxyadenine (AHA), ethyl methanesulfonate (EMS), methyl methanesulfonate, 2-acetylaminofluorene, methotrexate, caffeine, methapyrilene, 4-(9-acridinylamino)-methanesulfo-m-anisidide, hycanthone methanesulfonate and procarbazine]. Two molecular mutant genotypes were recognized upon digestion with NcoI and subsequent probing with a 1.1 kb cDNA insert from plasmid pMtk 4: (i) no detectable alteration, and (ii) the absence of the functional tkb allele as indicated by the absence of the 6.3 kb fragment. In combination with the previously established chromosomal nature of most small colony tk -/- mutants, this permitted the classification of these 10 mutagens according to the relative proportions of each of four classes of genetic damage they induced. AHA and EMS gave mutational spectra consistent with their point mutational effects in other systems. The other eight mutagens induced mostly small colony mutants, most of which had lost the entire original tkb allele. Methotrexate induced high frequencies of large colony mutants at the tk locus, most of which lacked the tkb allele, although it is weakly or non-mutagenic at the hemizygous hprt locus in these same cells. At least three of these mutagens-methotrexate, caffeine, methapyrilene (and possibly procarbazine)--lack structural alerts for DNA reactivity, implying a major class of non-DNA primary targets for mutagenicity in mammalian cells that interact secondarily with the chromosome. These results are discussed in relation to the known differences in sensitivity among various short-term tests for genotoxicity.